Very Late Stent Thrombosis After Drug-Eluting Stent in Segment With Neointimal Tissue Coverage  by Nishiguchi, Tsuyoshi et al.
L
i
V
A
S
C
A
n
W
p
c
a
i
d
L
c
t
s
c
s
o
t
a
r
T
1
2
t
a
a
r
e
c
i
ohe
J A C C : C A R D I O V A S C U L A R I M A G I N G V O L . 3 , N O . 4 , 2 0 1 0
© 2 0 1 0 B Y T H E A M E R I C A N C O L L E G E O F C A R D I O L O G Y F O U N D A T I O N I S S N 1 9 3 6 - 8 7 8 X / 1 0 / $ 3 6 . 0 0
P U B L I S H E D B Y E L S E V I E R I N C .E T T E R S T O T H E E D I T O R
M A I L
ery Late Stent Thrombosis
fter Drug-Eluting Stent in
egment With Neointimal Tissue
overage
lthough drug-eluting stents have dramatically reduced reste-
osis, late stent thrombosis (LST) remains a clinical problem.
hile stent thrombosis is a multifactorial process, at least 1
athologic study has shown that the extent of the stent
overage (the ratio of uncovered struts to total struts) remains
powerful predictor of LST (1). There is very little in vivo
nformation about the effect of stent coverage on LST after
rug-eluting stent implantation.
Optical coherence tomography (OCT) (ImageWire,
ightLab Imaging, Westford, Massachusetts) with its ex-
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Figure 1. Coronary Angiography and OCT Findings at a 16-Month Fo
(A) Coronary angiogram showing no restenosis in the stented segmen
age on well-expanded and apposed stent struts. The thickness of neoint
lution. Intracoronary thrombi were not observed by OCT. OCT  optical c
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Figure 2. Coronary Angiography and OCT Findings at 25 Months Afte
(A) Coronary angiogram showing 99% stenosis with a contrast ﬁlling defe
grade collateral vessels from the left coronary artery. (B and C) The OCT
signal attenuation in the stented segment of the RCA. White arrowheads indellent resolution (10 to 20 m) can reliably distinguish
hin neointimal hyperplasia on stent struts and uncovered
truts better than intravascular ultrasound. Moreover, OCT
an visualize the intracoronary thrombus clearly, probably
imilar to that with coronary angioscopy (2). With the help
f OCT, we document that very LST can occur even after
he stent has apparently been fully covered by neointima
nd with the patient receiving dual antiplatelet therapy.
A 75-year-old man with multiple risk factors and a previous
ight coronary artery (RCA) stent presented with chest pain.
he previous stent (segment 3 of the RCA, with a 2.5- to
8-mm sirolimus-eluting stent) was placed for unstable angina
5 months before the current admission, and the patient was
aking dual-antiplatelet therapy of ticlopidine (200 mg/day)
nd aspirin (100 mg/day) as prescribed. A follow-up coronary
ngiogram at 16 months after the procedure showed no
estenosis in the stented segment (Fig. 1A). The OCT
xamination at that time revealed full thin neointimal tissue
overage on well-expanded and apposed stent struts, without
ntracoronary thrombi (Figs. 1B to 1D). After the follow-up
D
-Up
the RCA. (B to D) The OCT showed full thin neointimal tissue cover-
tissue was 100 m, which was beyond intravascular ultrasound reso-
rence tomography; RCA  right coronary artery.
＊
C
ypher Stent Implantation
n the previously stented segment of the RCA, without any major retro-
aled intracoronary thrombi (*) protruding into the vessel lumen withC
llow
t of
imalr C
ct i
reveicate stent strut. Abbreviations as in Figure 1.
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Letters to the Editor446oronary angiogram, he continued to take dual-antiplatelet therapy
ithout interruption. Catheterization during the current admission
evealed 99% stenosis and a contrast filling defect in the previously
tented segment of the RCA (Fig. 2A). The OCT showed a large
ntracoronary mass protruding into the vessel lumen with signal
ttenuation, representing a red thrombus (Figs. 2B and 2C). He
as successfully treated with percutaneous coronary intervention
nd remained clinically stable 17 months later.
An LST is generally associated with discontinuation of anti-
latelet therapy and suboptimal neointimal stent coverage. Our case
f very LST in a patient with optimum, long-term, dual-
ntiplatelet therapy and full stent strut coverage by neointimal
issue (proven by OCT) suggests that these factors may not offer
bsolute protection against LST, and a need for careful clinical
ollow-up even if the patient continues to take dual-antiplatelet
herapy.
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ut no obvious stent fracture. The image enhancement demon-
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oronary Stent Fracturetandard angiography and intravascular ultrasound (IVUS) have
imited ability to visualize stent struts and their integrity over time.
hile it is thought that stent fracture is associated with high
ncidence of restenosis or thrombosis, the true incidence of stent
racture is difficult to ascertain with current imaging modalities.
ew methods of digital subtraction imaging in the catheterization
ab have been developed to enhance the detail of stents at the time
f implantation. One such method summates imaging frames
round fixed marker bands on balloon catheters which deliver the
tents (StentBoost Subtract, Philips Healthcare, Best, the Nether-
ands). The detection of stent strut fracture during the procedure is
proposed use of the technology, but was until recently rarely used.
This report provides an example of the clinical use of an image
nhancement system to confirm the diagnosis of a type IV stent
racture despite lack of IVUS evidence of stent fracture. A middle-
ged patient underwent left anterior descending (LAD) interven-
ion for typical angina. The appearance of the LAD stenosis distal
o a markedly ectatic vessel segment before stent implantation (Fig.
A) showed a significant vessel narrowing and after implantation
Fig. 1B) of a 3.0  9 mm open cell design bare-metal stent
Driver, Medtronic Inc., Minneapolis, Minnesota) showed satis-
actory stent expansion. The IVUS images (Fig. 1C) confirmed the
nitial angiographic result. However, the image enhancement (Fig.
D) demonstrated a stent strut fracture. In the fractured segment,
VUS showed complete stent expansion and vessel wall apposition,trated a type IV stent fracture (Fig. 1D, arrow). At 6-month
ollow-up, neither the angiographic appearance (Fig. 1E) of the
AD stent nor the IVUS (Figs. 1F) had evidence of in-stent
estenosis. On examination of the image enhanced angiograms
Figs. 1G and 1H), serial static images demonstrated no significant
isual change in the stent fracture (arrow). The image enhanced
trategies have the potential to identify stent strut fracture.
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